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In the helical confinement systems, the strong electric
field is supposed to be utilized for improving the plasma
confinement. High central electron temperature plasmas
with positive electric potential have been obtained in the
centrally focused Electron Cyclotron Heating (ECH)
experiment of the Compact Helical System (CHS). The
formation of this internal transport barrier (ITB) is correlated
with the reduction of density fluctuation and the shear of
electric field, and is related to neoclassical positive electric
field in the low-density regime. In the Large Helical Device
(LHD) we also have obtained ten-keY electron temperature
plasmas using centrally focused Gaussian beam at the
fundamental and second harmonic resonances. Transport
analyses have been done in both LHD and CHS for their
comparisons [1] and for theoretical predictions [2].
For predictive simulation and experimental analysis of
toroidal plasmas, a transport analysis code TOTAL (Toroidal
Transport Analysis Linkage) has been developed. This
consists of a 3-dimensional equilibrium with ohmic and
bootstrap currents and a I-dimensional transport with
neoclassical loss determined by ambipolar radial electric
field as well as anomalous transport (empirical or drift
turbulence models).
In LHD using - 1 MW ECH heating power, hot
electron temperature operations have been obtained The
upper left figure of Fig. 1 shows the electron temperature and
density profiles measured by 200-channel YAG Thomson
scattering system and II-channel FIR interferometer. The
3-dimentional plasma equilibrium is calculated
self-consistently using TOTAL code.
In order to evaluate transport coefficients, the parabolic
ion temperature profile with experimental central value is
assumed. Here, we calculated the plasma parameters with
the assumption of neoclassical transport with helical field
harmonics and self-consistent radial electric field (lower left
figure). The calculated electric field in the LHD plasma
depends critically on the plasma density and heating power
deposition (position and power density).
Effective thermal diffusivity is defined here:
We can determine experimental electron and ion transport
coefficients as shown in two right-hand-side figures. The
experimental electron transport coefficients near the ITB
region are ten times higher than the neoclassical values (HH
plus ripple transport for electron, CH plus ripple transport
for ion). The strong positive radial electric field has been
expected.
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Fig. 1 ITB profiles and transport coefficients ofLHD
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